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Khoit? 


Otona no Kagaku 
(Sophisticated Science Kit Series for Adults) 


Sound of the 19th century is coming back to life now! 


Cup Phonograph Kit 
in Edison-style 


By*applying. the mechanism of Thomas Edison's 
phonograph} youstan,record your own voice on a 
plastic cup..and play it. back. This. experiment will 
help»you_undefstand how sound can be .recorded 
and replayed. 
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AN CAUTION! Please read the following instructions before using this kit. 
d 2 \ 


@ Be careful of handling needles contained in this kit. Improper use may cause injury to persons. 

@ Be careful of handling some metallic parts that are made thin and sharp functionally. | mproper use may cause 
injury to persons. 

@ Be careful not to swallow small parts to avoid suffocation. 

@ Do not insert lead wires into an outlet to avoid the risk of electric shock. i . F . 7 P 
@ Remove the battery after using the kit and keep children from the battery. Thomas Alva Edison who is called the king of invention obtained 


%* One size D (LR20) dry battery is needed. | mproper use of the batter jay Cause generation of heat, explosion 1 1 1 1 1 H 
ie ee eee ) more than a thousand patents in his life. It is said that among his 
inventions, the phonograph is the one that impressed Edison 


@ Do not usea rechargeable battery, such as a nickel cadmium battery. 
@ Set the positive and negative terminal of the battery in the right direction. 


@ Do not short-circuit, recharge, break up or put the battery in a fire. himself most. 

@ If the liquid leaked from the battery gets in an eye, bathe the eye immediately in a lot of water and consult a . oot . : 2 : 

doctor. When the liquid stuck to the skin or clothes, wash up immediately with water. This Cup Phonograph Kit in Edison Styl e appl ied the princi pl e of 

* Assembly instructions and cautions in this booklet should always be followed. Do not use deformed parts. . i . 

the primary phonograph. Instead of using a waxed pipe anda 

@ The plastic materials used in this kit ‘ : , - nr 
battery box (white) : polypropylene pipe(white) : ABS resin styl US, this kit uses a plastic cup and a needle. E njoy the exciti ng 
plastic cup (transparent) : polyethylene terephthalate styrene form cup : polystyrene . co . . H H H H Se . 
sa Be area eae ey eeenies scientific experience of assembling this kit like Edison did in his 
small bags : polyethylene inventi on! 


X Vinyl chloride resin is used for the covers of the lead wires. 
>< When you dispose the kit, follow the regulations of each local government. 3 


HIRE Y Yd 043.15 5:27PM “—Y 5 


large wing nut (4) 


== fp 
small wing nut (2) 
| 
screw (2) 


acorn nut (2) 


@Parts inthis Kit 


switch 
—— needle 
ium ieee cover 
bolt1 (thick) needle (2) >one for a spare 


Gus — oe 
needle pipe hole-making needle 


motor 


00 large(andthin) — small (and thick) 
rubber tube (2) rubber band rubber band 


washer (4) 


pipel 


Tools Needed 


Se ee cos pf fide ee ee eee 


long screw 


screwdriver(Small cross- 
headed tip) 
=] 


anti-slip sticker (2) 
one for a spare 


unused size D (LR20) 
alkaline battery (1) 


a 
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@Qrow TO ASSEMBLE THE PHONOGRAPH 


@tTo Assemble the Body 


Insert the panel A, B and E into 
the panel C and D completely. 


@Insert A and B aslant 


and E perpendicularly. = 
small wing nut(2) 


mm) mm Screw (2) 


the hall of 
the panel B 


the dent of 
thepanelA | 


@The position of panels and the nut 
should be like this figure. 


- small wing nut 


@ Attach the battery 
box to the body with 

small wing nuts and 

Screws. 


battery box 
(mind the 
direction) 


Lift the small metallic 
parts at both sides of the 
battery box. 


@ Install the motor and the switch. 


Place the positive 
terminal 
downward and 


Negative terminal 
upward 


@Push the switch 


the negative into the panel D as 
terminal the red long lead 
upward. wire is downward. 


Positive terminal 
downward 


Insert the motor into the panel B 
so that its head is ahead of the panel B. A B 


i ( Howto Connect. 
the Lead Wires] 


switch 


lack | 
@ Connect the pair of ries eer. 


black lead wires tothe 
negative terminal (top) 
and the pair of red 
lead wires to the 
positive terminal 
(bottom). 


rs 
1.Uncover about a half 
of the lead wire. 
=e EE 
2.Twist off the covering. 


| 


3.Put the wire through 


|) the hole of 
— the motor. 


4.F asten the wire. 


Wirethe battery Connect me black lead wires to the 

= dth negative terminal and red lead wires to the 
Ban re positive terminal of the battery box. 

switch. 


red lead wires 


black lead wires 


V7 Check Points J 
Check 1. Is your electrical wiring correct? 
Check 2. Are the panels fitting well? 


a 
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@To Assemble the Cylinder 


Install the rubber tube and a large wing nut in the middle of the long 
screw like the figure below. 


Actual size of long screw with rubber tube and wing nut is shown 
here. 


long screw rubber tube 
I MALYUNTATLTANL ATA TWTLT AN LYTYT HLA TATATWTLA DA LATAT LARA LTT WT LY RATAN TA LA ET WATTLE TW 


Position the rubber tube and the wing nut as indicated in the figure. 


@ Put the long screw into one washer, the panel F, G, F, H in this 
order, and another washer. Fasten them with a large wing nut. 


This combination of panels makes the pulley. 
@ Note that there is a square mark on the panel G 
and a triangle mark on panel H. 


FoF 


large wing nut 


long screw 


Insert the long screw into the pipe 2 and a washer. Then attach the 
styrene form cup and another washer. Fasten them with a large 
wing nut. This makes the cylinder unit. dine 


pulley 0 fresher 


washer — large wing nut 


—o— 


UN TAUATAA TUN TVU TAATTATTATEAM TEA TSUS EAMES CEA TEAM TU LTA TUN) 


Parts to be used 
oo oh tho 


large wing nut (3) 


rubber 


© tube) 


long screw 
acorn nut 


pipez 


2 styrene 


ee # form cup 
a 


large (and thin) 
rubber band 


QOOO® 


washer (4) 


anti-slip sticker 
— 


TVTTINIUNEEVINIUTUITNTN NTU EVAN VILLA 


about 10cm ~ 11cm (about 4 inches) —_> 


Twist the long screw in the long nut. Put the rubber tube at the tip of the 


long screw, and fasten them with an acorn nut. Affix an anti-slip sticker on 


i, 


the styrene form cup. 
long nut 


rubber tube anti-slip 


sticker 


@ Affix the anti-slip 
sticker so that it aligns 
with the bottom of the 
cup. Keep another 
sticker aS a spare. 


eee errr r reer err rrr errr rrrrrrer err err rrrr rere errr tts rere e rie ccrrseeerre rire rer errr rrr eer errr rrr rere irri rr rr reer iri rr reer rrr iris 


Hang the large (and thin) rubber band around the 
pulley and the shaft of the motor. Put the battery 
in the battery box andturn theswitchto ph = 
the left and check if the cylinder moves“ 
to the direction of the arrow (left). 
(After the check, turn the switch back 
to the center and stop the cylinder.) 


72 Check Points J 
Check1. Is the pulley assembled 
correctly? —If the groove is too deep, the order of the panel F, G, F, H, is not right. 
Correct the order. 

Check2.Is the large wing nut correctly positioned around the middle of the long 
screw correct? —Adjust the position just as the figure 6. 


large rubber band 

(It is larger in 

circumference and 

1 | narrower in width 

) than the small rubber 
ue : band. Make sure that 

you use the large rubber band, not the small one.) 
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@To Assemble the Speaker @To Assemble the Pickup Ralistobenee 
Cut the left square out of the book with scissors @ Attach several parts to the panel I. | 
and place it on the bottom of the cup. Then 

make a hole at the center with the holemaking @Attach all three panel irae T 

needle. (Keep the square paper for the check of the J 'stothe panel I. cs 

finished kit.) | 


rE 


EEN. @ Stick the hole bolt1 
| es 1 
% making needle well AOSD 4 
holemaking Or eed ee | enough until ie all @Attach a 
attach a piece o of the needle is in four nuts 
oe Scotch tape around the the cup. to the bolt 
aa 2d a eye of the needle. ; ; 1 
Pe estcetaetcasd cee tiecasdsauscestctestaccisectes sccteeecereseserzccuutescstetsacecevsten ust ees tetesterssaetuesteetetectsteteacs : pipel 
Prick a hole with the holemaking needle at the bottom edge of the 7 


cup as the arrow indicated below. (Pay attention to the position of Insert pipe 1 from Se ose ah 
the hole.) this side. : 
Attach the speaker to the : Put the panel O into the cup. 

@Stick the hdemaking panel |. Insert the speaker i Make sure the circle mark 


needle well enough until 
the half of the needle is 
stuck. 


completely into the pickup 
until the speaker touches 
the pane! J 's. 


faces the bottom. 


speaker 


Q Put the needle pipe through the hole at the bottom edge of the cup and push 


the L shaped part in the center hole and fasten with a piece of Scotch tape. Check LAt 13, isthe L part of the needle 


: pipe positioned at the center of the cup? 


Scotch tape : 
needle pipe $Pushthe L-partinto'the Pe ee ><Push the cup in completely. Donot : Check with the square paper you used at 
lf it is difficult to a hole. Phemiqure below) mind the distortion of the cup where : 11. Foldit in half, make triangle and place 


put the L part in 
the hole, enlarge 


it touches the panel I. : iton the bottom. If the hole is obviously off 
? the center, remove the needle pipe and 


the hole with the : : ia = ie IMPORTANT ¥ make the hole again at the center. 
holemaking needle (if SM : Check2.At 13, does the needle pipe come 
little by little. ‘ Align theneedle pipe: out correctly from the side of the cup?—It 
with theline marked =: is correct if the needle pipe comes out 
i at the back of the : horizontally. Adjust the needle pipe if it 
10 panel |. : is slant. 11 


we 
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@To Assemble the Post 
fe large wing nut (1) 


bolt 2 


{os 


snap fastener 


a 
needle 


@ acorn nut (1) ae pe 


small (and 
thick) rubber 
band 


bolt 3 


@ Put the pipe 3 into the panel P about one third. 


@Make the circle mark of the panel P 
faces the longer side of the pipe 3. 


(9! nsert a panel K : Put the pipe 3 into the : Ni) Insert the panel Q 
into the upper panel K. Then insert into the panel N's. 

cuts of two panel N's. : another panel K into the @ Lift the pipe before 

: : inserting the panel Q. 


= 


@Mindthe 


F @Make 
(sad surethat direction. 
: C tthedirde : (Makecure 
: @Putin the s mark of the: 
: pipe3's anaes ae 
! longer part inthis side: Can beseen 


? from the 
? underneath. 


: from the 
: outside) 


Slide the panel Q to the position of 
the figure below. Place the body on 
: the firm base such as a table and push 
the pipe 3 down until it touches the base. 
: 1. Pull the 
panel Q tothe 
: left and position 
: it asin this 
figure. 


2. Push the 
pipe down to 
the base. 


2 Panel N's 
Put the post into the cuts of ; The pipe ~ tt should bea 
the body completely. ; touches the little bit off 
ali "base. the base. 


—o— 


Fasten 16 to 24 with the 
bolt 2 and an acorn nut. 
@Thelarge wing nut should be 


@Speaker 
is this side. 
: placed like the left figure (O) 


? below so that it is not in the way off 
p Pane ?  @Check the 


2 gD (keD : position of 


each piece. 


oS the snap fastener to the needle. Stick the 
needle into the middle of the small rubber band. (Put 
the needle cover at the tip of the needle.) Do the same 


when you change a needle. 


@Stick the needle into 
the middle of the small 
rubber band from the 
inside. 


Attach the bolt 
3 tothe panel L : 
andfasten witha : 


Put two panel M's: 
into the panel L. 


large wing nut. 


@The 
circle 
mark of 
the panel 
L looks 
upward. 


needle 


snap fastener 


@Remove the snap fastener from the paper and put the two parts 


together again. Then put the needle through the snap fastener. needle cover 


Insert the needle into the needle @9 nsert the pickup into the 
pipe and hang the rubber band i p = 

around the grooves of the three panel 

J 's. The pickup unit is now completed. 


@Hangthe 
rubber band 
around the : 
grooves of panel : 
J's. ; 
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—P— 


pickup @ls the direction of 


@ Is the needle pipe set at the 


the pickup correct? 
center of the cup's bottom? ere 


(Fold the paper cut from page @lsthe 

10 and check the center.) speaker 
fastened to 

eDothe Figure of the the pickup 

panel A and Finished firmly? 

B fit in the Phonograph (If the panel 
J 's supports 

panel C and races 

D completely? einen 
well, it's 

elsthe OK.) 

electrical 

wiring of the @ls the direction of 


the battery box 


motor correct? 
correct? (See 2) 


(See 4) 


Rear View 


@ Does the 
upper part of 
@ isthe pickup i the pickup 
set correctly? | move up and 
down easily? 


cylinder 


@Is the large wing 
nut at the cylinder 
fastened tight? 

recording and 


replay panel 
(panel Q) 


@ Does the panel K 
fit in the panel N's 


completely? 
14 


@ Does the post 
fit in the panel C 
completely? 


—o— 


—o— 


@ HOW TO RECORD AND REPLAY 


@ Recording (Put the phonograph on the level.) 


] 


Turn the switch to the left (the 
direction of <) and move the 
cylinder to the position below. 


Fit the plastic cup over the 
styrene form cup tightly. 


starting position 
: (wherethe 
: rubber tube 
: almost touches 
: thelong nut.) 


Set the recording and replay panel (panel Q) at the recording position (©). 
After checking that the cylinder is at the starting point, remove the needle 
cover and set the needle onto the center of the anti-slip sticker. 

(Avoid putting the needle onto one of 
the original grooves of the plastic cup) 


| 
i, Makesure that 


= the rubber band 
Set the ry lic | ) of the pickup 
recording and ae a _ doesn't touch the 
replay panel —» i= 5 cup. 
(panel Q) I; Fa 
to the right. SS |= ‘il 


YF Check Points ] Before starting recording, check the following once again. 


Check1.Starting position of the cylinder The rubber tube should almost touch 
the long nut. 

Check2.The position of the recording and replay panel (panel Q)>The recording 
(O) side should touch the post unit. 

Check3.The position of the needle>The needle should be at the center of the anti- 
slip sticker. (but not on the original groove of the plastic cup.) 15 
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YF Check Points ] Mind the following points when recording. 


Check 1.Speak loud and clear (but you don't have to shout). > The phonograph is sensitive 
enough to record your voice if it is clear. (You don't have to shout so loudly as to shake the 
pickup.) Avoid laughing because the needle may slip with the vibration. 

Check2.Mind your mouth doesn't touch the speaker. > If it touches, the needle may slip. 
Check3.Don't turn off the switch during the recording. —If you once turn off the switch and 
start recording again, the needle may make two grooves and replay may not be successful. 


4 Turn the switch to the right and start revolution. 
Bring your mouth close to the speaker and speak loud 
and clear what you would like to record. 


starting position (the a 

rubber tube almost 7 a : 

touches the long nut.) Hello! 
za | 


Don't touch the 


speaker with your 
5 When you finish recording, turn the switch back to the center and 


mouth. 
stop the motor. (The phonograph can record about 15 seconds 
maximum.) 
@The cylinder is supposed to be at 
this position. Check the cylinder's 
position. (If the position is wrong, the 
voice may not be recorded.) 


@The voice is recorded 
successfully if the groove 


the recording is 
unsuccessful.) 


16 The cylinder stops. 


—p— 


@Reol ay (Put the phonograph on the level.) 


Remove the pickup from the plastic cup and : Set the recording and 

7 turn the switch to the left. After the cylinder 2 replay panel (panel Q) to 
moves to the starting position of the recording, : the replay position. (>) 
turn the switch back to the center and stop the : | 
cylinder. " : 


The cylinder 
moves to the left. 


3 Put the needle on the point where the recording groove starts. When you 
turn the switch to the right, the plastic cup starts to revolve. The needle 
starts to capture the recorded sound as vibration, conveys it to the paper 


cup. Thus the sound is replayed as loud as ears can catch. 


If the needle doesn't start moving, touch 
it with your hand and move it slightly. 


Put the needle I 2 
at the startin | Hello! 
i 


point of the 
recording 


groove. : a. 


It should be off about 2mm. If 
it touches, hold the panel P with | 
a hand and lift the pipe 3 to 

adjust the angle of the pickup. 


When you finish recording, turn the switch back to the center and stop the motor. (Y ou can 
replay as many as you like by the same step. But you can't record on the same cup you once 
used.) Remove the battery and put the needle cover after using. 


V7 Check Points ] Check the points below when you replay. 


Check 1. Is the position of the cylinder correct? > Check the starting position. 
Check 2. Is the position where you put the needle correct? > Put the needle where 
the groove start. 

Check 3. Is the position of the switch correct when you replay? > The switch is 
supposed to be right. (The cylinder is supposed to move to the right.) 

Check 4. Is the recording and replay panel (panel Q) at the replay position (>) 
correctly? 17 
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©OWhen you can't record or replay -:: 


@Y ou can hear the replay sound even if you are 1 or 2 mapart when it is recorded 


Check Points 


@aAren't the panels combined 
loose? 


@Does pickup move easily up 
and down and right and left? 


@Is the paper cup put in the 
pickup at the correct angle 
tightly? Isn't it unstable? 


@Doesn't the needle make 
another groove parallel to the 
recorded groove when you 
replay? 


©)Did you set the recording and 
replay panel (panel Q) in the 
correct position? 


©ls the needle pipe put into 
the center hole of the cup's 
bottom? 

Is it set on the panel's line? 


correctly.If the sound is too small to hear, check the points below. 


How to improve the condition 


Fasten the panels tight. 


Loosen the bolt 2. 


i Insert the cup completely. 


Put the needle on the right 


groove if you can tell it. 


If you can't, try the recording 


i again with a new plastic cup. 


Check the correct position. 


See Recording (2) and Replay 6 ) 


: If itis off the center or off the line wide, 
? remove the paper cup and reset the 

: needle pipe correctly. (You can check 

: thecenter of the cup's bottom with the 
piece of paper you cut from page 10.) 


seo({ and (3) 


> 


Trouble Shooting and FAQ 


Check Points 


@lsn't the post bent? 


@)Does the pipe (pipe 3) touch 
the base? (Note: This is not the case if 
you lift the pipe and adjust the angle at 
page 17.) 


@Doesn't the rubber band of 
the pickup touch the plastic 
cup? 

(It should off the cup about 2mm.) 


@ls the cylinder set at the 
starting point when you start 
replaying? 


(Does the cylinder revolve 
smoothly? 


How toimprove the condition 


Combine the panels tight before the 

post unit is set to the body. Check if 
the panel K is put into the panel N 's 
deep enough too. 


See 43 Lk) and oi Y 


: Insert the pipe3 into the panels deep 

: enough (unless you lift the pipe3 to adjust 
: theangle of the pickup at page 17). Make 
: sure that the panel K's fit in the panel 
: N's tight. 


See (22) 


The length of the pipe might not be 
correct. See the Check Point Mand @of 
this page again. Adjust the height of 
the pipein the way of Replay 3 if 
necessary. 


i The cylinder should be close to 


the pane! B at the beginning of 
replay, and apart from it at the 
end. 


See Recording(2) and Recording (5 , 


If the cylinder doesn't revolve, 
the wing nuts of the pulley may 
not be fastened firmly. 


See (7 ) and@ ) 
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Why: can.we record and 
replay voices? 


@Y our voice makes small 
vibration when it gets into 
the paper cup. 

Then the vibration is 
conducted to the needle. The 
needle makes a groove on 
the plastic cup with waves 
reflecting the vibration. 
@When replaying, on the 
contrary, the waves on the 
groove vibrate the needle 
and the vibration is 
conducted to the paper cup 
and the sound is produced 
from the cup. 


The difference in);the tones-reflects the difference 


in the shapes of the waves. 
‘| 


